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REMARKS 

Claims 1-24 and 49 are present in the application. In view of the remarks that follow, 
Applicants respectfully request reconsideration. 

Request for Telephone Interview 

If the Examiner considers this Response and still believes that the claims are not 
allowable, it is respectfully requested that the Examiner telephone the undersigned to 
schedule a telephone interview . 

Independent Claim 49 

Independent Claim 49 stands rejected under 35 U.S.C. §103 on the ground that it would 
be obvious in view of a proposed combination of teachings from Hitachi Japanese Publication 
No. 57-45938, Rao U.S. Patent No. 6,225,143, and Lin U.S. Patent No. 6,165,886. This ground 
of rejection is respectfully traversed. The PTO specifies in MPEP §2142 that: 

The examiner bears the initial burden of factually supporting any 
prima facie conclusion of obviousness. If the examiner does not 
produce a prima facie case, the applicant is under no obligation to 
submit evidence of nonobviousness. 

Applicants respectfully submit that Hitachi, Rao and Lin fail to establish a prima facie case of 
obviousness under §103 with respect to Claim 49, for mutually exclusive reasons that are 
discussed below. 
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THE PROPOSED COMBINATION DOESN'T TEACH THE CLAIMED SUBJECT MATTER 
The provisions of MPEP §2142 specify with respect to §103 that: 

To establish a prima facie case of obviousness ... the prior art 
reference (or references when combined) must teach or suggest all 
the claim limitations. (Emphasis added). 

The PTO considers this requirement to be important, as evidenced by the fact that this exact 
language appears not only in MPEP §2142, but also in other sections of the MPEP, including 
MPEP §706.020) and MPEP §2143. Applicants' Claim 49 recites: 

a low-k dielectric film having a dielectric constant less than 
about 3.0; and 

a metal pad embedded in said low-k dielectric film, said 
metal pad having corner angles which are greater than 90 degrees. 

The Office Action admits that Hitachi and Rao do not disclose a dielectric layer that is a low-k 
material. Therefore, the Office Action turns to Lin. In particular, on page 5, the Office Action 
notes that line 40 in column 4 of Lin mentions a layer made of silicon dioxide. But Lin never 
actually says that silicon dioxide is a "low-k" material. Consequently, the Examiner asserts that 
the present application teaches silicon dioxide is a low-k material. However, there are problems 
with this assertion. 

A first problem with this assertion is that, as discussed in MPEP §2142, a §103 rejection 
cannot properly be based on any teaching from Applicants' disclosure. 

A second problem with this assertion is that it is false, because the present application 
does not teach that silicon dioxide is a low-k material. More specifically, in lines 7-1 1 on 
page 9, the present application discusses a first class of dielectric materials that have a dielectric 



3 



Appl. No. 10/680,578 

Reply to Office Action of March 30, 2007 



Attorney Docket No. 2001-0787/24061.371 

Customer No. 42717 



constant greater than 3.5, one of which is silicon oxide. (As is well known in the art, silicon 
dioxide has a dielectric constant of about 4.4 to 4.6). In lines 12-13 on page 10, the present 
application discusses a second class of dielectric materials that are low-k materials having a 
dielectric constant less than about 3.0. However, contrary to the assertions in the Office Action, 
the present application does not state that silicon dioxide is a low-k dielectric material falling 
within this second class of materials. Claim 49 is expressly directed to this second class of 
materials (where the dielectric constant is less than about 3.0). None of Hitachi, Rao, or Lin (or 
the present application) teach that silicon dioxide is a low-k material having a dielectric constant 
less than about 3.0. (In fact, the present application teaches on page 9 that silicon dioxide has a 
dielectric constant greater than 3.5). Consequently, Hitachi, Rao and Lin fail to satisfy the 
requirement of MPEP §2142 that they must collectively "teach or suggest all the claim 
limitations" (emphasis added). 

Claim 49 also recites "a metal pad embedded in said low-k dielectric film, said metal pad 
having corner angles which are greater than 90 degrees". The Office Action recognizes that 
neither Hitachi nor Lin discloses any metallic feature that is embedded in dielectric material and 
that also has a corner angle greater than 90°. The Office Action therefore turns to Rao, and notes 
that Figure 9 of Rao shows a metallic feature (bump pad) 300 with corners that are greater than 
90°. However, the bump pad 300 of Rao is not embedded in dielectric material. In this regard, 
Figure 1 of Rao is a sectional side view of an integrated circuit, and shows a bump pad 108 that 
is disposed above a layer 106 of dielectric material. A via extends through the dielectric layer 
106, from the bump pad 108 to a metal layer 107. Figure 9 (relied on by the Examiner) is a 
variation. Rao does not teach that the bump pad 300 of Figure 9 (or any corner of it) is 
embedded in a dielectric material. In fact, persons skilled in the art are very familiar with bump 
pads, and will readily recognize that a bump pad must necessarily project above other layers, and 
cannot possibly be embedded within a dielectric layer and still function as a bump pad. 
Consequently, Rao adds nothing to the teachings of Hitachi and Lin, because Hitachi and Lin 
both fail to disclose any metallic feature with a corner greater than 90° that is embedded within a 
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dielectric material, and Rao fails to teach that the metallic bump pad 300 has any corner that is 
embedded in dielectric material. 

Applicants do not claim to have invented the idea that a metallic feature could have a 
corner with an angle greater than 90°. Claim 49 recites a metallic feature that is both (1) 
embedded in dielectric material and (2) has corner angles greater than 90°. None of Hitachi, 
Rao and Lin teach this . Consequently, Hitachi, Rao and Lin fail to satisfy the requirement of 
MPEP §2142 that they must collectively "teach or suggest all the claim limitations" (emphasis 
added). Therefore, according to MPEP §2142, Hitachi, Rao and Lin fail to establish a prima 
facie case of obviousness under §103 with respect to Claim 49, and notice to that effect is 
respectfully requested. 

THE REJECTION FAILS TO COMPLY WITH REQUIREMENTS FOR §103 REJECTIONS 
It is a long-standing requirement of §103 rejections that an examiner must give a reason 
why a person of ordinary skill in the art would combine references in the proposed manner. Last 
month, the PTO issued a memo to examiners, a courtesy copy of which is attached. The memo 
concludes by emphasizing to examiners that: 

... in formulating a rejection under 35 U.S.C. § 103(a) based upon 
a combination of prior art elements, it remains necessary to 
identify the reason why a person of ordinary skill in the art would 
have combined the prior art elements in the manner claimed. 

In lines 1 1-13 on page 5, the present Office Action proposes a reason why a person of ordinary 
skill would have been prompted to make the proposed modification to Hitachi in view of Rao 
and Lin. In particular, the Examiner asserts that: 
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... it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify the invention of Hitachi 
in view of Rao with the dielectric material, as taught by Lin, so as 
to provide an enhanced insulating layer for the metallic features. 

This assertion is respectfully traversed, for the following reasons. First, it makes little or no 
logical sense. Why would Rao prompt a person of ordinary skill to take the dielectric material of 
Lin and incorporate it into Hitachi? 

Second, the proposed reason would not actually prompt a person of ordinary skill to 
construct the subject matter of Claim 49. In particular, Lin mentions silicon dioxide, but silicon 
dioxide is widely known to have a dielectric constant of about 4.4 to 4.6. Therefore, even 
assuming that the person of ordinary skill was motivated to incorporate silicon dioxide into 
Hitachi, this would not result in the subject matter of Claim 49, because the silicon dioxide in the 
modified Hitachi device would have a dielectric constant of 4.4 to 4.6, whereas Claim 49 
explicitly requires a dielectric constant that is less than about 3.0. Therefore, although the Office 
Action offers a reason, it is not a reason that would lead to the specific combination recited in 
Claim 49. Accordingly, in the absence of a reason that would actually prompt a person of 
ordinary skill to make the claimed combination, it is respectfully submitted that the Office 
Action fails to establish a prima facie case of obviousness under §103. 

Therefore, in view of each of the various different reasons discussed above, it is 
respectfully submitted that Claim 49 is not rendered obvious under §103 by Hitachi, Rao and 
Lin. Claim 49 is thus believed to be allowable, and notice to that effect is respectfully requested. 

Independent Claim 1 

Independent Claim 1 stands rejected under 35 U.S.C. §103 on the ground that it would be 
obvious in view of a proposed combination of teachings from Hitachi and Rao. This ground of 
rejection is respectfully traversed. As noted above, MPEP §2142 specifies that: 
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The examiner bears the initial burden of factually supporting any 
prima facie conclusion of obviousness. If the examiner does not 
produce a prima facie case, the applicant is under no obligation to 
submit evidence of nonobviousness. 

Applicants respectfully submit that Hitachi and Rao fail to establish a prima facie case of 
obviousness under §103 with respect to Claim 1 , for mutually exclusive reasons that are 
discussed below. 

THE PROPOSED COMBINATION DOESN'T TEACH THE CLAIMED SUBJECT MATTER 
As noted earlier, MPEP §2142 specifies with respect to §103 that: 

To establish a prima facie case of obviousness ... the prior art 
reference (or references when combined) must teach or suggest all 
the claim limitations. (Emphasis added). 

The PTO considers this requirement to be important, as evidenced by the fact that this exact 
language appears not only in MPEP §2142, but also in other sections of the MPEP, including 
MPEP §706.020) and MPEP §2143. Applicants' Claim 1 specifies that: 

. . . Corner angles of all corners of metallic features, imbedded in 
dielectric layers, which are greater than 90 degrees. 

The Office Action admits that Hitachi does not disclose any metallic feature that is embedded in 
dielectric material and also has a corner angle greater than 90°. The Office Action then turns to 
Rao, and notes that Figure 9 of Rao shows a metallic feature (bump pad) 300 with corners that 
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are greater than 90°. However, the bump pad 300 of Rao is not embedded in dielectric material. 
In this regard, Figure 1 of Rao is a sectional side view of an integrated circuit, and shows a bump 
pad 108 disposed above a layer 106 of dielectric material. A via extends through the dielectric 
layer 106, from the bump pad 108 to a metal layer 107. Figure 9 (relied on by the Examiner) is a 
variation. Rao does not teach that the bump pad 300 of Figure 9 (or any corner of it) is 
embedded in a dielectric material. In fact, persons skilled in the art are very familiar with bump 
pads, and will readily recognize that a bump pad must necessarily project above other layers, and 
cannot possibly be embedded within a dielectric layer and still function as a bump pad. 
Consequently, Rao adds nothing to the teachings of Hitachi, because (1) Hitachi fails to disclose 
any metallic feature that has a corner greater than 90° and that is embedded within a dielectric 
material, and (2) Rao fails to teach that the metallic bump pad 300 has any corner that is 
embedded in dielectric material. 

Applicants do not claim to have invented the idea that a metallic feature could have a 
corner with an angle greater than 90°. Claim 1 recites a metallic feature that is both (1) 
embedded in dielectric material and (2) has corner angles greater than 90°. Neither Hitachi nor 
Rao teaches this , Consequently, Hitachi and Rao fail to satisfy the requirement of MPEP §2142 
that they must collectively "teach or suggest all the claim limitations" (emphasis added). 
Therefore, according to MPEP §2142, Hitachi and Rao fail to establish a prima facie case of 
obviousness under §103 with respect to Claim 1, and notice to that effect is respectfully 
requested. 

THE REJECTION FAILS TO COMPLY WITH PTO REQUIREMENTS 

In addition, as discussed above and as emphasized in the enclosed PTO Memo, it is a 
long-standing requirement for §103 rejections that an examiner must give a reason why a person 
of ordinary skill in the art would combine references in the proposed manner. 
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In lines 15-18 on page 3, and again at lines 13-16 on page 6, the present Office Action 
proposes a reason why a person of ordinary skill would have been prompted to make the 
proposed modification to Hitachi in view of Rao. In particular, the Examiner asserts that: 

... it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify the invention of Hitachi 
with the metallic feature having corners angle greater than 90 
degrees, as taught by Rao, so as to provide an enhance wire routing 
between the metallic feature and the semiconductor device. (Rao, 
col 4, lines 40-45). 

This assertion is respectfully traversed, for the following reasons. First, in support of this 
assertion about enhanced wire routing, the Examiner cites lines 40-45 in column 4 of Rao. 
However, this portion of Rao does not actually state that any particular technique will "enhance" 
a wire routing. 

Second, the change that the Examiner proposes in Hitachi is a modification of the 
metallic part 5 by changing its corners from an angle of 90° to an angle greater than 90°. 
However, this proposed modification to the metallic part 5 does not involve any change to a wire 
routing between the part 5 and a semiconductor device, much less a change that would "enhance" 
such a wire routing. Persons skilled in the art will readily understand that changing the corners 
of the metallic part 5 will not change or enhance any wire routing. Consequently, the asserted 
reason for makinR the proposed combination is not valid , because a person skilled in the art 
would not be prompted to change corners of the part 5 with the expectation that it would have the 
effect of changing and enhancing a wire routing. In brief, the proposed modification would not 
change any wire routing, and thus could not possibly enhance any wire routing in the manner 
asserted in the Office Action. And since the Office Action fails to identify any valid reason that 
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would prompt the proposed change, the Office Action does not meet all of the PTO requirements 
that are needed in order to properly establish a prima facie case of obviousness under §103. 

In view of the various different reasons discussed above, it is respectfully submitted that 
Claim 1 is not rendered obvious under §103 by Hitachi and Rao, Claim 1 is therefore believed to 
be allowable, and notice to that effect is respectfully requested. 

Independent Claim 7 

Independent Claim 7 stands rejected under 35 U.S.C. §103 on the ground that it would be 
obvious in view of a proposed combination of teachings from Hitachi and Rao. This ground of 
rejection is respectfully traversed. As noted above, the PTO specifies in MPEP §2142 that: 

The examiner bears the initial burden of factually supporting any 
prima facie conclusion of obviousness. If the examiner does not 
produce a prima facie case, the applicant is under no obligation to 
submit evidence of nonobviousness. 

Applicants respectfully submit that Hitachi and Rao fail to establish a prima facie case of 
obviousness under §103 with respect to Claim 7, for reasons discussed below. 

THE REJECTION FAILS TO COMPLY WITH PTO REQUIREMENTS 

MPEP §706.02(j) explains that, in order to establish a prima facie case of obviousness 
under 35 U.S.C. §103, an examiner must satisfy four specific minimum requirements. In 
particular, MPEP §706.020) specifies that: 

35 U.S.C. 103 authorizes a rejection where, to meet the claim, it is 
necessary to modify a single reference or to combine it with one or 
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more other references. After indicating that the rejection is under 
35 U.S.C. 103, the examiner should set forth in the Office action: 

(A) the relevant teachings of the prior art relied upon, 
preferably with reference to the relevant column or page number(s) 
and line number(s) where appropriate, 

(B) the difference or differences in the claim over the 
applied reference(s), 

(C) the proposed modification of the applied reference(s) 
necessary to arrive at the claimed subject matter, and 

(D) an explanation why one of ordinary skill in the art at 
the time the invention was made would have been motivated to 
make the proposed modification. 

In the present situation, the §103 rejection of Claim 7 does not satisfy any of these four 
requirements, for reasons that are discussed separately below for each requirement. 

First, the rejection does not satisfy requirement (A). More specifically, the explanation of 
the §103 rejection of Claim 7 appears in lines 8-14 on page 3 and lines 1-4 on page 4 of the 
Office Action. This explanation mentions certain portions of Hitachi and Rao, but they do not 
disclose all of the limitations in Claim 7. For example, Claim 7 specifically recites that: 

. . . Corners of all metallic features, imbedded in dielectric layers, 
which are formed in n-fold clipped corner configurations, with n 
being greater than 0. 

The explanation of the rejection of Claim 7 does not clearly identify any specific portion of 
either Hitachi or Rao that supposedly discloses an n-fold clipped corner configuration, with 
n being greater than 0. In fact, the explanation of the rejection does not clearly indicate whether 
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the Examiner is relying on Hitachi or on Rao for the disclosure of an n-fold clipped corner 
configuration, with n being greater than 0. Applicants are not required to guess at what the 
Examiner may have been thinking. 

Second, the rejection does not satisfy requirement (B), In particular, the explanation of 
the §103 rejection of Claim 7 states at lines 1 1-12 on page 3 that "Hitachi does not explicitly 
teach that all corners of the metallic features are greater than 90 degrees". However, this 
statement is not relevant to Claim 7, because Claim 7 does not include a limitation reciting that 
all corners of the metallic features are greater than 90 degrees. The explanation of the rejection 
of Claim 7 fails to specifically identify what the Examiner considers to be the difference or 
differences between Claim 7 and Hitachi. 

Third, the explanation of the rejection does not satisfy requirement (C), because the 
explanation never identifies any proposed modification to Hitachi that would be needed in order 
to arrive at the subject matter of Claim 7. The rejection simply makes the conclusory assertion 
that "Hitachi in view of Rao" teach everything recited in Claim 7. 

Fourth, and with reference to the enclosed PTO Memo, the Examiner asserts in 
lines 13-16 on page 6 that: 

... it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify the invention of Hitachi 
with the metallic feature having corners angle greater than 90 
degrees, as taught by Rao, so as to provide an enhance wire routing 
between the metallic feature and the semiconductor device. (Rao, 
col. 4, lines 40-45). 

However, this assertion is directed to language that appears in Claim 1, rather than any language 
from Claim 7. The rejection thus does not satisfy requirement (D), because the explanation of 
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the rejection never offers any meaningful reason why a person of ordinary skill in the art would 
be prompted to make the proposed modification to Hitachi in view of Rao. 

Accordingly, the §103 rejection of Claim 7 is completely defective, because it does not 
satisfy any of the PTO's four minimum requirements for a §103 rejection, as set forth in MPEP 
§2142. And since the Examiner has failed to carry the burden of establishing a prima facie case 
of obviousness, then as discussed in MPEP §2142, "the applicant is under no obligation to 
submit evidence of nonobviousness". For the foregoing reasons, it is respectfully submitted that 
the pending §103 rejection of Claim 7 must be withdrawn, and notice to that effect is respectfully 
requested. 

Independent Claim 16 

Independent Claim 16 stands rejected under 35 U.S.C. §103 on the ground that it would 
be obvious in view of a proposed combination of teachings from Hitachi and Rao. This ground 
of rejection is respectfully traversed. As noted above, the PTO specifies in MPEP §2142 that: 

The examiner bears the initial burden of factually supporting any 
prima facie conclusion of obviousness. If the examiner does not 
produce a prima facie case, the applicant is under no obligation to 
submit evidence of nonobviousness. 

Applicants respectfully submit that Hitachi and Rao fail to establish a prima facie case of 
obviousness under §103 with respect to Claim 16, for reasons discussed below. 

THE REJECTION FAILS TO COMPLY WITH PTO REQUIREMENTS 

As noted earlier, MPEP §706.02(j) explains that, in order to establish a prima facie case 
of obviousness under 35 U.S.C. §103, an examiner must satisfy four specific minimum 
requirements. In particular, MPEP §706.02(j) specifies that: 
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35 U.S.C. 103 authorizes a rejection where, to meet the claim, it is 
necessary to modify a single reference or to combine it with one or 
more other references. After indicating that the rejection is under 
35 U.S.C. 103, the examiner should set forth in the Office action: 

(A) the relevant teachings of the prior art relied upon, 
preferably with reference to the relevant column or page number(s) 
and line number(s) where appropriate, 

(B) the difference or differences in the claim over the 
applied reference(s), 

(C) the proposed modification of the applied reference(s) 
necessary to arrive at the claimed subject matter, and 

(D) an explanation why one of ordinary skill in the art at 
the time the invention was made would have been motivated to 
make the proposed modification. 

In the present situation, the §103 rejection of Claim 16 does not satisfy any of these four 
requirements, for reasons that are discussed separately below for each requirement. 

First, the rejection does not satisfy requirement (A). More specifically, the explanation of 
the §103 rejection of Claim 16 appears in the Office Action at lines 8-14 on page 3 and lines 5-7 
on page 4. This explanation does mention certain portions of Hitachi and Rao, but they do not 
disclose all of the limitations in Claim 16. For example, Claim 16 specifically recites that: 

. . . shapes of all metallic features imbedded in dielectric layers, 
that may could be formed as squares, are instead configured as 
m-sided regular polygons, where m is greater than 4. 
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The explanation of the rejection of Claim 16 does not clearly identify any specific portion of 
either Hitachi or Rao that supposedly discloses an m-sided regular polygon, where m is greater 
than 4. In fact, the explanation of the rejection does not clearly indicate whether the Examiner is 
relying on Hitachi or on Rao for the disclosure of an m-sided regular polygon, where m is greater 
than 4. Applicants are not required to guess at what the Examiner may have been thinking. 

Second, the rejection does not satisfy requirement (B), In particular, the explanation of 
the §103 rejection of Claim 16 states that "Hitachi does not explicitly teach that all corners of the 
metallic features are greater than 90 degrees". However, this statement is not relevant to 
Claim 16, because Claim 16 does not include a limitation reciting that all corners of the metallic 
features are greater than 90 degrees. The explanation of the rejection of Claim 16 fails to 
specifically identify what the Examiner considers to be the difference or differences between 
Claim 16 and Hitachi. 

Third, the explanation of the rejection does not satisfy requirement (C), because the 
explanation never identifies any proposed modification to Hitachi that would be needed in order 
to arrive at the subject matter of Claim 16. The rejection simply makes the conclusory assertion 
that "Hitachi in view of Rao" teaches everything recited in Claim 16. 

Fourth, and with reference to the enclosed PTO Memo, the Examiner asserts in 
lines 13-16 on page 6 that: 

... it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify the invention of Hitachi 
with the metallic feature having corners angle greater than 90 
degrees, as taught by Rao, so as to provide an enhance wire routing 
between the metallic feature and the semiconductor device. (Rao, 
col. 4, lines 40-45). 
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However, this assertion is directed to language that appears in Claim 1, rather than any language 
from Claim 16. The rejection thus does not satisfy requirement (D), because the explanation of 
the rejection never offers any meaningful reason why a person of ordinary skill in the art would 
be prompted to make the proposed modification to Hitachi in view of Rao. 

Accordingly, the §103 rejection of Claim 16 is completely defective, because it does not 
satisfy any of the PTO's four specific minimum requirements for a §103 rejection, as set forth in 
MPEP §2142. And since the Examiner has failed to carry the burden of establishing a prima 
facie case of obviousness, then as discussed in MPEP §2142, "the applicant is under no 
obligation to submit evidence of nonobviousness". For the foregoing reasons, it is respectfully 
submitted that the pending §103 rejection of Claim 16 must be withdrawn, and notice to that 
effect is respectfully requested. 

Dependent Claims 

Claims 2-6, Claims 8-15 and Claims 17-19 and 20-24 respectively depend from Claim 1, 
Claim 7, and Claim 16, and are also believed to be distinct from the art of record, for example for 
the same reasons discussed above with respect to Claims 1, 7 and 16, respectively. 

Conclusion 

Based on the foregoing, it is respectfully submitted that all of the pending claims are fully 
allowable, and favorable reconsideration of this application is therefore respectfully requested. If 
the Examiner believes that examination of the present application may be advanced in any way 
by a telephone conference, the Examiner is invited to telephone the undersigned attorney at 
972-739-8647. 
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Although Applicants believe that no fee is due in association with the filing of this 
Response, the Commissioner is hereby authorized to charge any additional fee required by this 
paper, or to credit any overpayment, to Deposit Account No. 08-1394 of Haynes and Boone LLP 



Date: June 14, 2007 

HAYNES AND BOONE, LLP 
901 Main Street, Suite 3100 
Dallas, Texas 75202-3789 
Telephone: (972) 739-6900 
Facsimile: (214)200-0853 
File: 24061.371 

Enclosures: Copy of PTO Memo dated May 3, 2007 (2 pages) 
R-165636.1 




Registration No. 30,222 
(972) 739-8647 
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